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The objective of this research is to study the liquefaction of saturated sands due to long term, relatively large 
amplitude vibratory shearing strains. For this study, a special torsional resonant column apparatus is being used . It 
applies essentially uniform vibratory shearing strains to a hollow cylindrical specimen acted upon by static confining 
pressures. With this apparatus, the shear modulus and damping are measured continuously as a function of the 
number of cycles of vibration. 
An extensive program of liquefaction tests is currently under way. In a test , a specimen is first constructed in a 
fashion similar to constructing a specimen of cohesionless soil for a triaxial test with the inside and outside walls of 
the hollow cylinder maintained by confining pressure acting on rubber membranes. The specimen is then saturated 
with the aid of a back pressure. Uniform pure shear i~cyclically applied at a constant shearing strain amplitude and 
pore water drainage is prevented. In addition to the modulus, damping, pore pressure, and length change behavior, 
stress paths are also being obtained as a function of the cycles of vibration. 
Preliminary data indicates that even very dense sand can liquefy at relatively small shearing strains if sufficient 
number of vibration cycles are applied. This information will be very useful for predicting the response of soils and 
structures on soils especially where steady state or repeated transient vibratory loading conditions prevail such as in 
machine foundations and vehicular traffic. 
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Figure 8. Liquefaction Test -- Effective Confining Pressure versus Cycles of Vibration 
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